Laparoscopic surgery has been widely used in many surgical fields, including in the management of hepatobiliary, digestive, urologic, and gynecologic disorders [1] . Laparoscopic surgery is usually considered to be a relatively low-risk procedure for postoperative complications because of the reduced surgical stress and earlier mobilization. However, since the first case report of pulmonary embolism following laparoscopic cholecystectomy [2] , a growing number of reports of thromboembolic complications in association with laparoscopic surgery, mostly cholecystectomy, have been published in the last decade [3] [4] [5] [6] [7] [8] . Nevertheless, pulmonary embolism remains rare after laparoscopic surgery, and it is even rarer in the field of gynecologic laparoscopy [9, 10] . We describe a case of pulmonary embolism that presented as acute respiratory distress and hemodynamic collapse, which occurred after gynecologic laparoscopic surgery for the removal of a right ovarian teratoma.
CASE PRESENTATION
A 47-year-old woman in an apparently healthy condition was admitted to a local gynecologic hospital for the removal of a right ovarian teratoma. She was 1.63 m tall, weighed 56 kg, and had a body mass index of 23.8 kg/m 2 . She had no history of previous abdominal surgery. The results of preoperative chest X-ray and Laparoscopic surgery is usually considered to be less invasive when compared to traditional laparotomy, and is regarded as a relatively low-risk procedure for postoperative complications because of the reduced surgical stress and earlier mobilization. However, we describe a 47-year-old woman who presented with acute respiratory distress, drowsy consciousness, and circulatory collapse shortly after gynecologic laparoscopic ovariectomy for removing an ovarian teratoma at a local hospital. After resuscitation, the patient was transferred to our emergency department. Immediate bedside electrocardiographic and echocardiographic examination results led to acute pulmonary embolism being quickly diagnosed. The patient received subsequent intensive care with smooth course. Although pulmonary embolism is rare after laparoscopic surgery, early detection and quick treatment are important in the management of this life-threatening complication and offer good prognosis. The risk of pulmonary embolism after gynecologic laparoscopic surgery remains unclear. Therefore, the decision to provide prophylaxis is up to the individual physician, and should take into consideration the patient's individual risk factors and comorbidities. surface 12-lead electrocardiogram (ECG) were normal. She underwent laparoscopic ovariectomy. The course was smooth with minimal blood loss, and the operation was successfully completed within 70 minutes. However, the day after the operation, the patient collapsed as she walked three steps toward the bathroom, where she was found, dyspneic. Oxygen and intravenous fluid were administered. Two hours later, dyspnea and respiratory distress worsened, with concurrent loss of consciousness, upward gaze, and seizure-like movement of both arms. Endotracheal intubation and cardiopulmonary resuscitation were performed immediately. Her consciousness recovered within 30 minutes and she was subsequently extubated. However, shortness of breath and O 2 desaturation (SpO 2 , 70%) were noted 2 hours later. Intravenous furosemide 80 mg was given for wheezing, which was perceived as presentation of acute pulmonary edema. Recurrent respiratory distress necessitated intubation again, and the patient was immediately transferred to our emergency department by ambulance for further intensive management.
The patient presented at our emergency department with E4VEM6, blood pressure 103/55 mmHg, heart rate 122 bpm, and a body temperature of 35.4°C. The complete blood cell counts showed leukocytosis (white blood cell count, 22,890/μL; neutrophils, 77.1%). Arterial blood gas showed mixed respiratory and metabolic acidosis. estimated pressure gradient up to 45 mmHg was noted on continuous width Doppler and color echocardiography. Under the impression of suspicious pulmonary embolism, D-dimer assay was performed, and anticoagulation therapy with continuous intravenous administration of unfractionated heparin (10,000 U/day) was initiated; the patient was then transferred to the intensive care unit (ICU) for further intensive monitoring and management. The D-dimer assay using latex agglutination was reported up to 5,890 μg/L. The blood test for antiphospholipid antibody was negative. Successful ventilator weaning and extubation were performed after 1 day of coronary unit care. Technetium-99 m macroaggregated albumin pulmonary perfusion and technetium-99 m DTPA aerosol ventilation scintigraphy the next day showed a wedgeshaped perfusion defect in the superior segment of the right lung, and subsegmental perfusion defects in the superior segment of the left lung. Ventilation and perfusion (V/Q) mismatch lesions were found in bilateral lung fields and pulmonary embolism was diagnosed ( Figure 3 ). Overlapping therapy with oral warfarin 2.5 mg/day was started for gradual tapering of intravenous heparin after day 3. No evidence of deep vein thrombosis was found in the subsequent duplex ultrasound examination of her lower extremities at that time. The patient recovered and was discharged without discomfort on the 5 th postoperative day. Liver function tests were normal after day 5. Oral anticoagulant therapy was discontinued 3 months later. No recurrence of pulmonary embolism was found during 1½ year's follow-up in the outpatient clinic.
DISCUSSION
We described a rare case of pulmonary embolism that presented as sudden circulatory collapse following gynecologic laparoscopic surgery for the removal of an ovarian teratoma. After initial successful resuscitation, the patient was quickly recognized and suspected to be a victim of pulmonary embolism by the typical findings of right ventricular strain (S 1 Q 3 T 3 pattern) on surface 12-lead ECG and bedside transthoracic echocardiography [11] . The diagnosis of pulmonary embolism was further confirmed by the extremely high D-dimer value (5,890 μg/L) and by subsequent V/Q mismatch demonstrated on radionuclide scintigraphy. Early anticoagulation therapy with unfractionated heparin, followed by oral warfarin, was given, and the patient experienced a smooth course in the ICU and was discharged.
Laparoscopic surgery is generally considered to be a low-risk procedure because of a low rate of postoperative complications [1] . However, the increased incidence of deep vein thrombosis and pulmonary embolism following laparoscopic cholecystectomy from previous case reports have attracted attention because they are potentially fatal complications [2] [3] [4] [5] . The increased intraabdominal pressure [6] , increased ventilatory pressure [7] , reverse-Trendelenburg position, and the vasodilatory effects of hypercarbia with general anesthesia [8] during laparoscopic surgery are possible risk factors, which may enhance venous stasis of the lower extremities.
Our review of the literature found only two previous case reports of thromboembolism episodes related to gynecologic laparoscopic surgery. Mehra et al reported one case complicated with pulmonary embolism after laparoscopic extraperitoneal paraaortic lymphadenectomy from among their patients with gynecologic malignancies [9] . Hsieh et al reported a rare case of sudden cardiac death in the immediate postoperative period after laparoscopic hysterectomy [10] . A prospective survey of patients undergoing gynecologic laparoscopy reported that the estimated incidence of symptomatic postoperative pulmonary embolism was only 0.02% [4] . The common symptoms of pulmonary embolism such as chest pain, cough, apprehension, dyspnea, tachycardia, and hypotension can be masked in unconscious patients or patients who are still under the influence of anesthesia. Pulmonary embolism can be fatal, and may occur without any warning sign and present as sudden cardiac collapse. Therefore, it should be kept in mind that pneumoperitoneum may interfere with venous flow in the lower extremities and predispose patients to deep vein thrombosis or pulmonary embolism during or soon after laparoscopic procedures.
Laparoscopic surgery can bring about less patient discomfort and is regarded as a less invasive procedure than traditional open approach. However, the possibility of developing thromboembolism following laparoscopic surgery should be kept in mind. The predictive parameters of pulmonary embolism after gynecologic laparoscopic surgery remain unclear [12] . The decision as to whether or not to provide prophylactic treatments (for instance, low-dose heparin prophylaxis, graduated compression stockings, or intermittent pneumatic compression of the legs) should be individualized according to patients' risk factors and comorbidities. For example, patients with varicose veins and a history of thromboembolism may have aggravated laparoscopy-associated risks for the development of thromboembolic complications [13] . Early recognition and prompt management are essential for good prognosis for this rare but life-threatening complication after laparoscopic surgery. 
